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Polymeric nanoparticles (NPs) are colloids in the nanometric size that find application in several field, such as 
optics, coating and medicine. In this latter case, they are used as drug delivery systems for different 
therapeutics ranging from lipophilic drugs to oligonucleotides. These nano-colloids are generally made up of 
polyesters as long as they are able to degrade into safe and easy removable compounds, such as lactic acid 
and hydroxycaproic acid. In this work, starting from a geometrical model developed for the synthesis of NPs with 
the same NP size and different molecular weight (MW) block copolymers1, a method to independently control 
the main characteristics of biodegradable NPs stabilized by highly hydrophilic polymers has been developed 
and here presented. The method consists in the synthesis of block-copolymers with a brush-like structure via 
the combination of two living polymerizations: the ring opening polymerization (ROP) and the reversible 
addition-fragmentation chain transfer (RAFT) polymerization. A library of block copolymers has been produced 
and self-assembled into water to generate NPs with different size and block-copolymer MWs. As long as these 
NPs are intended for biomedical applications, the degradation behavior of these colloids has been studied and 
correlated with the structure of the lipophilic part of the block copolymer. It has been found that the number of 
the lactone units and their geometrical disposition in the block copolymers impact the degradation behavior of 
the NPs they are composed of. Thanks to this novel method, it is possible to synthesize NPs with the same size, 
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